The spatial and temporal distribution of young of year searobin (Prionotus) was delineated in the Hudson River from museum specimens. All young searobins in the Hudson River were Prionotus evolans (L.). The smallest young striped searobin are found in the southern estuary in July and they move farther upriver as they grow. Most individuals leave the estuary in the autumn, but some latespawned individuals probably remain in the estuary through the winter and into late spring.
Introduction
There are two species of searobin (Triglidae) found in abundance in New York waters (Briggs and Waldman, 2002) ; the striped searobin (Prionotus evolans (L.) and the northern searobin (P. carolinus (L.). Although adults are well described and both species are known from the Hudson River (Smith, 1985) , early life stages have been difficult to identify. Able and Fahay (1998) provided clear means of identifying early life stages of these two species. The purpose of this paper is to summarize the occurrences of young Prionotus in the Hudson River estuary to document how searobin early life stages use the estuary.
Material and Methods
The Hudson River is one of the largest estuaries in the northeastern United States with tidal influence extending 150 miles inland from its mouth. Geyer and Chant (2006) provided a recent summary of the character of the estuary. Miles up the river (RM) is an approximate designation of the sampling location in the Hudson River ( Fig. 1) with RM = 0 being the southern tip of Manhattan (The Battery) and RM = 153 being the Federal Dam at Troy, the upstream limit of tidal influence. The specimens examined in this study (Table 1) were collected in a multiyear, estuary-wide ichthyoplankton survey that has been done annually since 1973 and are catalogued at the New York State Museum (NYSM). Between 150-210 sites from RM 0-150 ( Fig. 1) were sampled weekly from April to October with epibenthic sleds and Tucker trawls. Klauda et al. (1988) summarized the methodology of this survey which has continued with only minor alterations since their paper.
For each specimen, the following standard measurements were taken with a digital caliper: Standard length (SL), head length, pectoral fin length, and preanal length. I also measured the length of the pectoral fin that extended past the anal-fin origin by appressing the fin against the fish's body and measuring the part of the fin extending posterior to a vertical line from the anal-fin origin with a digital caliper. Fin-element counts were done on the first and second dorsal, anal, pectoral, and pelvic fins under a stereomicroscope.
Results
A total of 43 Prionotus from the Hudson River were examined of 12.8-64.1 mm SL. All specimens were P. evolans following Able and Fahay (1998) . The smallest P. carolinus in the NYSM collection from the Hudson River was 122 mm SL (NYSM 14346, RM = 42); clearly not a young individual. The NYSM specimens are well past the larval stage (by the criterion of having adult fin element counts) and would be classified as benthic (settled) individuals (McBride et al., 2002) . All specimens (where gear was listed) were collected with an epibenthic sled, which samples near-bottom habitat. None was collected in the pelagic Tucker trawl and one (NYSM 2573) was impinged on the intake screens at the Indian Point nuclear plant (RM = 42). These observations all suggest that the specimens were in the settled stage of development. Developmental stages of striped searobin have been described (Fahay, 1983; Yuschak, 1985) , but settled juveniles are not collected in plankton gear and illustrations are less common (Fahay, 2007) . New illustrations of development of settled juveniles are provided here (Fig. 2 ).
Mophometrics were relatively constant for all specimens examined ( Table 2 ), except that the overlap of the pectoral fin past the anus was very small (particularly in very small specimens) and varied considerably although the pectoral fin always extended beyond the anus, characteristic of P. evolans (Able and Fahay, 1998) . Fin-element counts also showed substantial variation with the pelvic-fin elements being the most consistent. Fin-element counts, although listed as definitive (Able and Fahay, 1998) , are too variable to distinguish all specimens from the Hudson River.
The smallest (youngest) striped searobin are seen in late July-early August (Fig. 3) in New York Harbor (Manhattan). Although my data are from specimens collected over several years, there appears to be an upstream movement from New York Harbor into Haverstraw Bay (Figs. 1 and 3) as the seasons progress. The growth rate was approximately 0.6 mm/day (from ~15 mm to ~65 mm) between late July and mid-October (Fig. 3) and is close to that reported by McBride et al. (2002) .
Ichthyoplankton surveys in the Hudson Estuary usually ended in October (Klauda et al., 1988) , but lack of large individuals in spring collections indicate that striped searobin leave the estuary in late autumn or early winter. The larger fish collected in June (Fig. 3 ) could be from a cohort spawned in May (Wilk et al., 1990) or, more likely, are late spawned individuals (20 mm SL in autumn) that grew little over winter (Able and Fahay, 1998) . I cannot age the specimens because they were fixed in formalin, so I cannot distinguish between these two scenarios. Able and Fahay (1998) listed juveniles of P. evolans, and eggs, larvae, and juveniles of P. carolinus, from the Raritan-Hudson system (including Sandy Hook Bay). However, Dovel (1981) surveyed the lower Hudson River in 1972 with towed conventional plankton nets and recorded no searobin at all. Reproduction of both species occurs on the inner Continental Shelf (McBride and Able, 1994) and settlement often occurs well offshore. In P. carolinus, young do not seem to enter estuaries until they are almost a year old in the spring (Able and Fahay, 1998) . Striped searobin spawn closer to shore and early juveniles are more likely to enter estuaries than northern searobin (Able and Fahay, 1998) . My observation that all the small searobin in the lower Hudson estuary are P. evolans is similar to the above observations and the reports of eggs and larvae of northern searobin are not from the Hudson Estuary but are primarily from Sandy Hook Bay and further offshore.
Discussion
The smallest striped searobin (<15 mm SL) in the Hudson River were seen in early August (Fig. 3) . The smallest individuals would be about one month old (based on growth of 0.6 mm/day, McBride et al., 2002) which would indicate spawning in early July for this cohort, similar to literature reports (Able and Fahay, 1998; Wilk et al., 1990) . By early October, most of the young searobin have left the estuary leaving a small number of fairly large individuals 60-65 mm SL. This pattern of small striped searobin entering the Hudson River soon after settlement and then most leaving by late autumn has been seen in other estuaries (Able and Fahay, 1998) .
There is an anomalous occurrence of 15-30 mm SL individuals in the lower Hudson Estuary in early June (Table 2 have been spawned in early April to May, much earlier than spawning has been reported for this species (Able and Fahay, 1998) . These early season searobin are probably late spawned individuals that grew little over the winter (Able and Fahay, 1998) which means that the Hudson River has two small age-classes present which has not been reported elsewhere. Determining age from otoliths (McEachran and Davis, 1970) in small early season searobin may resolve this question however the NYSM specimens were fixed in formalin and therefore otolith aging is probably not possible.
The Hudson River estuary has 211 documented fish species (Waldman et al., 2006) . Some fishes are full-time residents, like mummichog (Fundulus heteroclitus), whereas others, like scrawled cowfish (Acanthostracion quadricornis), are very occasional visitors (Schmidt and Lake, 2001) . My data suggest that striped searobin is a seasonal resident, much like bluefish (Pomatomus saltatrix), in that spawning occurs in continental marine waters (Kendall and Walford, 1979) and small juveniles enter the Hudson River in summer and stay through the autumn (McBride and Conover, 1991) . Standard length/Preanal length 1.5 1.4-1.7
Head length/Pectoral fin length 1.4 1.0-1.8
Pectoral fin length past anus (mm) 2.5 0.3-8.5
Dorsal spine count 9.7 8-11
Dorsal ray count 11.4 8-13
Anal ray count 10.5 7-12
Pectoral ray count 1 11.7 10-13
Pelvic spine plus ray count 5.9 5-7
1 Excluding the three finger-like ventral rays.
